INTRODUCTION

A system f o r ta g g in g e lk c a lv e s w ith p l a s t i c m arkers was i n i t i a t e d in
i t .) h a s p o in te d out t h e v a lu e o f t h e s e m arkers f o r m ig r a tio n s t u d i e s , so f a r a s d u r a b ilit y and v i s i b i l i t y a re con cerned, but h i s d a ta were to o few t o in d ic a t e th e m ig r a tio n r o u te s a lth o u g h he d id su g g e st th e. g e n e r a l p a tte r n o f e lk m ig r a tio n s . S in c e th e n , many more s ig h t and k i l l rec o rd s o f e l k . marked a s c a lv e s have accu m u lated . The p r e se n t paper i s an attem p t t o . e v a lu a te t h e s e reco rd s on th e b a s is o f movement, and t o show th e m ig r a tio n r o u te s o f th e G a lla t in R iv er d rainage' e lk h e r d . In a d d itio n , th e w r ite r g a th ered in fo rm a tio n on some f a c t o r s which p o s s ib ly a f f e c t e lk m ovem ents. Methods a r e d e sc r ib e d in t h e t e x t » For a d e s c r ip t io n o f t h e ■ stu d y area se e Johnson (o p . c i t . ) .
A u th o r iz a tio n o f th e p r o j e c t and p r o v is io n o f th e f i n a n c i a l supportand equipm ent, by t h e Montana F ish and Game Department was. a p p r e c ia te d .
'
Thanks are extended t o J . E. Gaab, Montana F ish and Game Department, f o r p erm issio n t o u s e ch eck ing s t a t io n re c o r d s and th e s ig h t r e c o r d s o f Norman Wortman made d u rin g t h e w in te r
P h i l i p , M ic r o b io lo g ic a l I n s t i t u t e , H am ilton, Montana, arid t o D r. J . A. C a llen b a ch , Montana S t a t e C o lle g e , f o r v e r i f i c a t i o n o f t h e i n s e c t c o l
O b serv a tio n s o f marked c a lv e s du rin g t h e c a lv in g se a so n s f o r th e s e y e a r s in d ic a t e d no movement away from th e c a lv in g grounds du rin g t h i s p e r io d (T ab le I ) . Only 3 , o f 31 p o s i t i v e l y i d e n t i f i e d , had moved from th e
drairiage where th e y were marked. In a l l in s t a n c e s , t h e movements were l e s s th an a m ile arid t o an in t e r lo c k in g d ra in a g e on t h e c a lv in g ground.
Two moved in t o t h e head o f D aly Creek; I from th e n o rth s id e o f th e head o f B lack B u tte Creeky-t h e o th er from t h e sou th s id e o f upper Tepee C reek.
One moved from D aly Creek t o S aw m ill Gulch (F ig u r e l ) . N in e te e n marked o n D aly Creek, 7 marked on Fan Creek, and 2 marked on Saw m ill Gulch were ob served in t h e d ra in a g e where marked. The i d e n t i t y o f 20 marked c a lv e s se e n in D aly Creek d ra in a g e was n o t e s t a b lis h e d . . In l i g h t o f t h e b eh a v io r o f t h e i d e n t i f i e d c a lv e s , i t i s p rob ab le t h a t a h ig h p r o p o r tio n o f t h e s e
w ere D aly marked. 6 / 3 -6 / 9 DC ■ 7 /2 6 . HGR 1 8 ( 1 8 ) . I 5 /2 2 -6 /2 0 ■ GD 7 /3 1 GP I * ob served a s y e a r lin g beyond th a t f o r J u ly (T ab le I I I ) , s u g g e stin g t h a t t h e a n im a ls reached th e li m i t o f t h e i r m ig ra tio n during th e l a t t e r m onth. E ig h t o f 10 were seen in d ra in a g es where marked c a lv e s had been seen i n J u ly . Two, seen a t th e head o f S t e l l a r i a C reek, r e p r e se n t f i r s t o b s e r v a tio n s , b u t o b se r v a tio n s were made in tjie same g e n e r a l a rea a t t h e head o f th e G a lla t in R iv er and on West S t e l l a r i a P a ss during June and J u ly .
These d a ta su g g e st t h a t t h e c a lv e s rem ain on th e c a lv in g grounds ' u n t i l th e c l o s e o f th e c a lv in g sea so n and in most in s t a n c e s movement i s r e s t r i c t e d t o a s in g le
S ig h t re c o r d s o f marked c a lv e s in d ic a t e summer range on both s id e s o f th e G a lla t in R iv er ( v i c i n i t y o f t h e head o f t h e G a lla t in R iv e r , Bacon
Rind C reek -M igration Creek a r e a s ) . R ecords show t h a t c a lv e s marked on
th e e a s t s id e o f th e G a lla t in R iv er may' or may n ot summer on th e same s id e .
Of 21 seen on summer ra n g e, or en ro u te from th e c a lv in g grounds t o summer r a n g e, 15 had n o t cro ssed over and 6 had gone in t o t h e Bacon Rind C reek-M ig ra tio n Creek a r e a . Of 29 c a lv e s marked on t h e e a s t s id e o f t h e G a lla t in R iv e r , 24 were --' "X. ' k i l l e d on th e e a s t s id e and 5 on t h e w est s i d e . Of 6 marked on th e w est s id e , 4 were k i l l e d on th e w est s id e and 2 on t h e e a s t s i d e . -The d ra in age where ta g g ed and t h e a rea o f k i l l f o r t h e 35 a n im a ls a r e g iv e n below 
O nly-tw o s ig h t r e c o r d s o f c a lv e s marked on t h e w est s id
D aly Creek c a lv e s , t h e f i r s t 4 Fan Creek c a lv e s , t h e upper G a lla t in R iv er c a l f , t h e f i r s t 3 Tepee Creek c a l v e s , t h e B lack B u tte Creek c a l f , and th e B u ffa lo h o rn Creek c a l f p o s s ib ly in d ic a t e t h e r e v e r s a l o f th e D aly
Creek-Fan C reek-head o f th e G a lla t in R iv er m ig r a tio n p a tte r n an d /o r th e D aly Creek-Fan Creek-Bacon Bind Creek p a tte r n noted d u rin g t h e upward movement.
The l a s t 2 D aly Creek c a l v e s , th e l a s t 2 Fan Creek c a lv e s , I Tepee
Creek c a l f , 3 T aylor Fork-Meadow Creek c a lv e s , and I Saw m ill Gulch c a l f were k i l l e d on th e w est s id e o f t h e G a lla t in R iv e r . I t i s p rob ab le t h a t : t h e s e e lk moved from th e Bacon Rind C reek-M igration Creek a r e a . Both s ig h t re c o r d s o f c a lv e s marked on th e w e st s id e o f th e r i v e r were in t h a t a r e a . Furtherm ore, th e r e a r e s ig h t rec o rd s o f D aly Creek and Fan Creek --c a lv e s in th e Bacon Rind C reek-M igration Creek a r e a s .
One T a y lo r Fork-Meadow Creek c a l f and I L odgepole Creek c a l f k i l l e d on Tepee Creek s u g g e st th e p o s s i b i l i t y t h a t th e e lk in te r m in g le somewhat a f t e r t h e y reach th e w in te r ra n g e. T h is p o s s i b i l i t y i s s u b s ta n tia te d in a l a t e r s e c t io n . I t i s h ig h ly p ro b a b le, how ever, t h a t m ost o f th e ? lk were k i l l e d soon a f t e r le a v in g t h e sa n ctu a ry o f th e GalZUtrln P r e se r v e or Y e llo w sto n e Park b eca u se o f in t e n s iv e h u n tin g p r e s s u r e . T h is s u g g e sts th a t th e m a jo r ity was k i l l e d on or n ear t h e i r downward m ig r a tio n r o u t e . The p o s s i b i l i t y o f e lk ra n g in g on both s id e s o f th e G a lla t in R iv er during th e
w in te r i s f a r g r e a te r and o f much l e s s s ig n if ic a n c e than in summer. In
summer most e lk move to h ig h e r e l e v a t io n s a d ja c e n t t o t h e r i v e r , w h ile in
w in te r th e y a r e g e n e r a lly c o n cen tra ted i n a r e a s much c l o s e r t o t h e r i v e r .
W in ter Movements
T h ir ty th r e e s ig h t rec o rd s and one h u n ter k i l l f o r Decem ber, January, 
February, and March o f 19 4 9 , 1950, and 1951 a r e shown in T ab le V. No o b s e r v a tio n s were made a t low er e l e v a t io n s th an t h o s e f o r O ctober and November, s u g g e s tin g t h a t t h e e lk reach ed t h e l i m i t s o f t h e i r downward movement by December. T h ir te e n were record ed in
These r e c o r d s , p lu s t h e o b s e r v a tio n s record ed in t h e p r e v io u s s e c tio n , s u g g e st th a t t h e lo w er l i m i t o f t h e w in te r ra n g e, on th e e a s t . s id e o f th e G a lla t in R iv e r , i s t h e B u ffa lo h o m C reek-Porcupine Greek a rea ; on th e w est s id e , th e T a y lo r Fork-Meadow Creek a r e a . I t i s fu r th e r in d ic a te d th a t th e upper l i m i t may exten d t o t h e mouth o f Bacon Ripu Griiek., but i s p rob ab ly ce n te r e d n ear th e G a lla t in Ranger S t a t l e d .
Of 21 s ig h t r e c o r d s, r e p r e s e n tin g 12 c a lv e s marked on th e e a s t s id e
o f th e G a lla t in R iv e r , 10 were record ed on t h e e a s t s id e and 11 on t h e w est s i d e . Of 10 r e c o r d s, r e p r e s e n tin g 8 c a lv e s marked on th e w est s id e , 6 were ob served on th e w est s id e and 4 on th e e a s t s
i d e . T hese d ata s u g g e st th a t t h e r e i s more in te r m in g lin g o f e a s t and w est s id e ( G a lla t in R iv er) marked c a lv e s d u rin g t h e w in te r th a n a t any o th e r s e a s o n . The p rob ab le reaso n f o r t h i s i s in tim a te d e a r l i e r i n t h e p a p er. I t fu r th e r s u g g e s ts t h a t e a s t or w est s id e marked c a lv e s a r e n o t r e s t r i c t e d t o one
s id e o f t h e r i v e r on t h e i r w in te r r a n g e .
Three s ig h t rec o rd s have no b e a r in g on t h i s s e c t io n ; th e marking l o c a l i t y o f one was unknown, two in v o lv e d a n im a ls t h a t changed d ra in a g es ( d is c u s s e d i n a l a t e r s e c t i o n ) .
Movements o f I n d iv id u a l E lk Elk seen more than once a f t e r m arking, su p p ly some b a s is f o r ev a lu a t in g th e m ig r a tio n r o u te s in d ic a t e d by t h e p a tte r n o f s ig h t reco rd s (T ab le V I ) .
C a lf 2 4 , marked 6 /1 2 /4 9 on Fan C reek, was ob served 6 /2 8 /4 9 on Fawn P a ss ( G a lla t in R iv er s id e ) and was k i l l e d 1 1 /7 /5 1 on P orciip ine Creek.
C a lf 7 4 , marked 6 /8 /5 1 on D aly C reek, was seen 8 /2 /5 1 a t t h e head o f 
S t e l l a r i a Creek and was k i l l e d 1 1 /5 /5 1 on E lk h o m C reek. These c a lv e s f i t i n t o th e m ig r a tio n r o u te ; D aly Creek through Fan Creek t o th e v i c i n i t y o f t h e head o f t h e G a lla t in R iv
t th e head o f t h e G a lla t in R iv e r . T h is s tr e n g th e n s th e p o s s i b i l i t y th a t .elk reach t h e l i m i t o f t h e ir
I I were a s f o llo w s : 2 had been broken a f t e r tim e o f k i l l , 4 were broken b e fo r e th e tim e o f k i l l ( in c lu d e s th e 2 s l i g h t l y dam aged), and f o r 2 , no fu r th e r in fo rm a tio n was o b ta in e d . T hese d ata s u b s t a n t ia t e t h e p o s s i b i l i t y o f marker damage a f t e r th e tim e o f k i l l a s su g g ested by Johnson (1 9 5 1 ). ; I t fu r th e r i n d i c a t e s , th a t when h eavy m a te r ia l was u sed , t h e ea r ta g had t o b e to r n from th e ea r b e fo r e th e marker was lo s t ,, The p l a s t i c m a t e r ia l u sed for. th e 1951 markers was o f two t h ic k n e s s e s ;
.6 ? and 1 . 0 7 . mm. S ix 1951 marked a n im a ls w ere k i l l e d .
Four m arkers o f t h e h e a v ie r m a t e r ia l w ere record ed a s f o llo w s : I was in p e r f e c t c o n d itio n ; 2 were rep o rte d by h u n te rs a s havin g been in p e r fe c t c o n d itio n a t t h e tim e o f k i l l ; c o n d itio n o f t h e o th e r i s unknown.
One marker o f t h e l i g h t e r m a t e r ia l had been l o s t , and I was v e r i f i e d a s h avin g been in p e r f e c t c o n d itio n a t t h e tim e o f k i l l . T hese data str e n g th e n th e p o s s i b i l i t y o f c o n s id e r a b le marker damage a f t e r the tim e o f k i l l . T h is i s a l s o su g g e ste d b y broken m arkers w ith c le a n ■ b r e a k s . I t f u r t h e r in d ic a t e s t h e v a lu e o f d u ra b le m a t e r ia l. FACTORS INFLUENCING ELK MOVEMENTS H o r s e f lie s (T abanidae)
The e f f e c t o f ta b a n id f l i e s on red d eer ( Cervus ela p h u s) movements in S c o tla n d h as been d is c u s s e d by D a rlin g (1 9 3 7 )• The emergence o f th e sm a lle r ta b a n id s d u rin g t h e e a r ly s p r in g season provoked t h e d eer in t o moving in t o t h e h ig h cou n try b e fo r e th e v e g e t a t io n had d e v e lo p e d . E a rly in t h e f l y sea so n , t h e d eer came t o low er e le v a t io n s d u rin g th e n ig h t t o f e e d , but l a t e r , a s th e la r g e r f l i e s em erged, th e y w ent h igh t o s ta y f o r th e rem ainder o f th e s e a s o n . Here th e y occu p ied w e ll winded a r e a s and came down o n ly du rin g p e r io d s o f r a i n f a l l when t h e f l i e s were i n a c t i v e .
Tabanid a c t i v i t y reached i t s peak about t h e m id d le o f h o t, su n sh in e d a y s,
u s u a lly c e a sin g around 6 :0 0 P.M.
Johnson (1951) su g g e ste d th a t in s e c t i n f e s t a t i o n s w ere a major n u isa n c e t o e lk d u rin g J u ly and August in t h e G a lla t in d r a in a g e . During t h i s p e r io d , e lk o ccu p ied t h e h ig h , w indy r id g e s a s much a s p o s s i b l e .
Rush (1932) and M u rie.(1 9 5 1 ) fu r th e r a t t r ib u t e c o n s id e r a b le annoyance t o f l i e s .
An attem pt was made t o e v a lu a te th e e f f e c t o f ta b a n id f l i e s on e lk m ovements. I t was n e c e s s a r y t o -d ev ise a method f o r sam pling t h e ta b a n idp o p u la tio n . S in ce t h e w r it e r accom p lish ed th e f i e l d work on h orseb ack , i t seemed l o g i c a l t o u se t h e h o rse a s a "c o l l e c t i n g agent" t o measure t h e r e l a t i v e abundance o f ta b a n id s in a g iv e n p la c e a t a g iv e n t im e . Then i t was n e c e s s a r y t o d eterm in e w hether ta b a n id s t h a t m o le ste d h o r s e s were th e same s p e c ie s a s th o s e th a t m o lested e l k . C o lle c t io n s were made from h o r s e s and a c a p tiv e e lk in th e same g e n e r a l area in t h e G a lla t in I M d r a in a g e . The r e s u l t s a re l i s t e d in T ab le IX . F iv e s p e c ie s were c o l le c t e d from t h e e l k . A ll were in c lu d e d i n c o l l e c t i o n s from th e h o r s e s . T h is seemed t o j u s t i f y th e u se o f a h o rse f o r m easuring ta b a n id p o p u la tio n th a t would m o le st e l k . Four s p e c ie s o f b lood su ck in g f l i e s ,
o th e r than ta b a n id s , were found on h o r s e s , one o f which was a l s o found on th e e l k .
A method was d e v is e d t o show a ta b a n id p o p u la tio n in d e x f o r a g iv e n a rea : two o b s e r v e r s , one on each s id e o f th e h o r s e , counted t h e f l i e s w hich h overed n ear or lan d ed on t h e h o r se d u rin g a t e n m in u te p e r io d .
The t o t a l number was th en d iv id e d b y 2 t o g e t an a v era g e w hich was u sed a s an in d e x o f th e p o p u la tio n . Counts were made a s n ear t h e m id d le o f th e day a s p o s s i b l e , when ta b a n id a c t i v i t y was su p p osed ly a t i t s peak.
An attem p t was made t o c o r r e la t e th e in d e x w ith e lk numbers in th a t a r e a . E v id e n tly t h e em ergence o f ta b a n id s d id n o t a f f e c t t h e upward movement o f e lk from t h e w in te r range b eca u se no ta b a n id s were seen on t h e summer range u n t i l J u ly 1 3 , a f t e r th e e lk had moved in t o th e s e
a r e a s . Four c o u n ts, a t h ig h e l e v a t io n s , had low p o p u la tio n in d e x f ig u r e s , and record ed e lk in each c a s e . Four co u n ts, a t low e l e v a t io n s , in th e ■ " same g e n e r a l a r e a , reco rd ed h ig h in d ex co u n ts and no e l k . One low in d ex
To d eterm in e t h e e f f e c t on d a ily m ovem ents, cou n ts were made a t low and h ig h e le v a t io n s in t h e same a r e a o f th e summer range during th e f l y sea so n ( J u ly 13 t o August 2 1 ) . I f p o s s i b l e , th e co u n ts were made in a r e a s r e c e n t ly v a ca ted by e lk t o ,g e t cou n ts a s n ear t o e lk a s p o s s i b l e . The r e s u l t s o f 10 sam ples a r e l i s t e d in T ab le .XI. TABLE IX S p e c ie s o f i n s e c t s c o l l e c t e d from h o r se
was record ed a t a low e le v a t io n , but t h i s was p ro b a b ly due t o a ra in sto rm b e fo r e t h e tim e o f th e c o u n t. A h ig h p o p u la tio n in d e x was recorded a t a medium e le v a t io n w ith 15 elk, i n th e a r e a . T hese d a ta in d ic a t e an in v e r s e r e l a t io n s h ip between tabanicjp and e lk number's s u g g e stin g movements o f th e e lk away from t h e i n f e s t e d a r e a s .
The l a s t ta b a n id s reco rd ed in t h i s g e n e r a l area were on August 2 1 .
T h is s u g g e s ts t h a t t h e f l i e s had no e f f e c t on th e downward movement o f
th e e l k , a s e lk were seen in t h e a rea a s l a t e a s Septem ber 1 8 .
Development o f V e g e ta tio n Murie (1951) r e p o r ts t h a t many Jackson H ole e lk f o llo w th e sn o w lin e back t o th e summer ra n g e, le a v in g a r e a s where th e new v e g e t a t io n i s w e ll d ev elo p ed t o go. t o h ig h a r e a s where t h e v e g e t a t io n i s s c a r c e , p o s s ib ly ~-s u g g e stin g a h ig h e r p a l a t a b i l i t y i n t h e new est v e g e t a t io n . D a rlin g (1937) s t a t e s t h a t th e red d eer ( Cervus ela p h u s) make d e f i n i t e jo u rn ey s to c e r t a in a r e a s in q u e st o f c e r t a in s p e c ie s o f v e g e t a t io n .
In t h i s s t u d y , an attem pt was made t o show th e r e la t io n s h ip between
e lk movement and v e g e t a t io n d evelopm en t. P la n t s were c o l l e c t e d a t random throm ;>qut t h e upper w in ter and summer ran ges from May 23 through r s d e v e lo p in g or. d ev elo p ed ; s u c c u le n t or c u r in g -flo w e r s mature or   d e g e n e r a tin g , in or b eg in n in g t o seed (T a b le X I ) .
During t h e p e r io d s when p la n t c o l l e c t i o n s were made, a l l e lk seen in th e g e n e r a l a rea w ere record ed a s an in d e x o f th e p o p u la tio n (T ab le X I I )"
An attem pt was made t o d eterm in e t h e c h o ic e o f p la n t s o f fe e d in g e lk by d ir e c t o b s e r v a tio n s s im ila r t o t h a t o f Cowan (1 9 4 5 )» I t was n e c e s s a r y , how ever, t o c l o s e l y examine t h e p la n t s t o d eterm ine th o s e u t i l i z e d (T ab le XI).
During t h e c a lv in g se a so n , when la r g e numbers o f cows rem ained on th e upper w in te r ra n g e, t h e v e g e t a t io n was in e a r ly s t a g e s o f developm ent (T ab le XI). The a v era g e number o f e lk seen per day was somewhat con s i s t e n t s u g g e stin g l i t t l e or no movement from t h i s g e n e r a l area a t t h i s tim e ( t h i s d is c u s s io n c h i e f l y con cerns cows s in c e o n ly 47 o f 1699 e lk reco rd ed were c l a s s i f i e d a s b u l l s ) . T h is m ight le a d one t o su sp ect t h a t t h e cows rem ained in t h i s a rea b ecau se o f t h e abundant new su c c u le n t . v e g e t a t io n , but o th er e v id e n c e would n o t support th is..F o r one t h in g , th e mature b u l l s a p p a r e n tly moved t o h ig h e r a r e a s d u rin g t h i s p e r io d , asev id en ced by t h e i r a b sen ce in d a ily co u n ts and th e e v id e n c e o f e lk m ig r a tio n s t o h ig h e r a r e a s (m ig ra tio n t r a i l s through s n o w d r if t s ) . Rush ( 1932) s t a t e s t h a t t h e cows and newborn c a lv e s a r e th e l a s t t o le a v e t h e
w in te r r a n g e . Furtherm ore, an exam in ation o f T a b le .XI c l e a r l y in d ic a t e s th a t th e v e g e t a t io n was i n a l a t e r s t a g e .o f developm ent on th e summer ra n g e when la r g e numbers o f elk. began t o appear t h e r e . , D evelopm ent S t a t e o f C e r t a i n P l a n t s C o l l e c t e d o n t h e U pper W in te r and Summer R anges from May 22 t o S e p tem b e r 2 6 , 1951 fro m d i f f e r e n t a r e a s o r d i f f e r e n t d a v . , )
U pper W in te r R ange imer 6 / 2 6 -7 / 1 1 -P l a n t s Bromus m a rg in a ta Da n th o n i a i n te r m e d i a C a re x e l e o c h a r i s F r a g a r i a a m e ric a n a A s tr a g a l u s h y p o g l o t t i s R a n u n c u lu s g la b e r r im u s D e lp h in iu m b i c o l o r A c h i l l e a l a n u l o s a A1FD FD1FM2 E ry th ro n iu m g r a n d if lo r u m D o d e c a th e o n p a u c if lo r u m F r i t i l l a r i a p u d ic a S e n e c io t r i a n g u l a r i s S e n e c io g la u c e s c e n s S e n e c io c r o s s u l u s a n u s f l e 
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8% o f th e p la n t s c o l le c t e d were i n th e A s t a g e , 90% i n t h e FD s t a g e , 2%
in th e FM s t a g e . In t h e fo u r th p e r io d , 8 /1 /5 1 -8 /7 /5 1 , two cou n ts gave an a v e r a g e -o f 301 e lk : none o f t h e p la n t s c o l le c t e d was in t h e A s t a g e ,
97% were in th e FD s t a g e , 3% in th e FM s t a g e . T hese d a ta seem t o in d ic a t e th a t t h e m a jo r ity o f t h e e lk d id n o t move i n t o th e h ig h summer range u n t i l many o f t h e p la n t s were w e l l d ev elo p e d . The f a c t t h a t t h e e lk moved on to t h e summer range in e a r ly J u ly i s d is c u s s e d p r e v io u s ly in m ig r a tio n s t u d i e s . I t i s p o s s ib le t h a t t h e cows would have moved t o t h esummer range when th e v e g e t a t io n was in an e a r l i e r s ta g e o f developm ent, had t h i s n ot been th e p e r io d f o r p a r t u r it io n . T h is seems l o g i c a l b ecau se
t h e b u lls a p p a r e n tly moved t o h ig h er e le v a t io n s b e fo r e t h e cow s. were record ed throughout th e a r e a s in q u e s tio n , and o n ly t h e i r s ig n was ob served around th e grazed p la n t s .
Of 11 p la n t s p e c ie s , reco rd ed a s gra zed on th e upper w in te r ran ge, from May 23 through June 2 0 , 1951# 9 were i n t h e A s ta g e o f developm ent, and 2 were in-t h e PD s ta g e (T ab le X I ) . The p e r c e n ta g e s f o r t h e two
s t a g e s in r e l a t i o n t o t o t a l p la n t developm ent, in d ic a t e t h a t t h e PD sta g e was more prom inent during t h i s p erio d (T a b le X I I ) .
F ou rteen s p e c ie s grazed from 6 /2 6 /5 1 -8 /7 /5 1 # showed t h e fo llo w in g : 5 were in th e A s t a g e ; . 10 in t h e PD s ta g e (T ab le X I ) . One s p e c ie s was grazed in b oth s t a g e s . In t h i s p e r io d , th e PD sta g e was by f a r th e most e v id e n t on a t o t a l p la n t p ercen ta g e b a s is (T able X I I ) .
N ine s p e c ie s grazed from 8 /8 /5 1 -9 /2 6 /5 1 # in d ic a t e d th e f o llo w in g developm ent: I in th e A s ta g e ; 4 in t h e PD sta g e ; 6 in t h e FM sta g e (T ab le X I ). Two were grazed i n both PD and PM .s ta g e s . The p erce n t a g e s , in r e l a t io n t o t o t a l p la n t s t a g e s , show t h a t th e PM s ta g e in c r e a se d th rou gh out t h e p e r i Od,'(fa b le XIl)". v j 13«. R ecords o f 5 a n im a ls, su g g este d t h a t some e lk retu rn t o th e same w in te r range y ea r a f t e r year; two su g g e ste d retu rn t o t h e same summer ra n g e.
These d a ta seem t o in d ic a t e t h a t t h e e lk showed
14«
. T h ir t y -s ix Y ello w sto n e d ra in a g e marked a n im a ls were ob served , on th e same summer range a s th a t used by G a lla t in d ra in a g e e l k . 
